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Age and SES Characteristics of Preschool Samples iii'MFF StuHies 



" . Introduction • ' 

* • / 

* . 'A " ' 

' ' ' ' \ 

The development of control "oyer one's ovm behavior has been a topic 
of central interest to research on cognitive abilities in £he young child. 



White (1965) listed^ve^-'^Wif ferent phenomena showing* more or less 

abrupt transitions in .behavior during the age Vange 5 to 7, and offered 

an explanation linking these changes to a developing ability to withhold 

I * 

initiayy available responses 16i?g epough to permit a conceptually-based,** 

i • • ' - ^ 

more cpntingent response' to \>e formulated* Flavell and his Gollaborators 

, (e.gv, Corsini;, Pick,^^'ii Flavell, 1968.; Moely, Olson,. Halwes , & Flavell,. 

1969), have shown in examinations of , Children's learning and memory that 

in many dases age -differences derive not from cognitive (e.g., mediational) 

deficiencies in the younger child, but from his lack of knowledge of 

appropriate strategies'^ with which to approach a task. Young children can 

be made to perform- mqre like older ones by foircii^^upon them the'^^task 

approac^ spontaneously used by older ones; thus, the older child's supe- 

rt-ority can be described in terms of greater ability*to direct *his task-^^ ^ . 

relevant behavior accordiitg to- an efficienc strategy. Vrom another' 

perspective, Luria (1960) and more recently a number of American investi- 

gators (e.g. , •Woziiiak, 19 73) have been concerned with the development over 

age o^ the ability to &se one's own verbalizations in regulating one's • 

behavior. As a final example, .the Piage^ian prdi^ression of .develppmental 

periods may be conceptualized as movement from, initially, the development' 

of c ibilities in responding to the p^rceptual'ly present world, toward* both 

the ability to deal with an immediate situation ^without overt response/ and 

'the ability to "'deal ^with possible, rather than present, reality; i,e.^ 

to,tfard behavior whHch is not constrained by immediate situational vp.riables* 



A similar emphasis may also found within the realm, of. personality 

''develoiJmentM In psychoanalytic developmental ^ theory > the transitioi\ from' 

'primary process" to "secondary processi' thinking is driven by the need 

* \« 

to delay behavior ' leading to immediate rewards, in favor of more appro- 
priate later rewards. More generally, much of develop.aent is, concept- 

, : ■ ■ ■ . • ' 

ualized as the formation of defense mechanisms, or In neo^nalytic theory 

of , "cognitive*' control" mechanisms, whijsh are structures providing the 

individual with means to be less, immediately responsive to situational 

presses and more controlled by his own plans and c^sires. 

A'mflfjor question for the development of self-regulatory abilities ♦ 

»#♦ 

concerns the degree to whicb these afbilities ^ere to form a dimensioT\ of 

individual differences. On the one hand, it is pos^^ble^that alternat*ive 

measures of ,self-regulatioit will correlate sign'if jy^ntly with one another, 

allowir\g the d'escription of an individual in term^ of his level on a singj.e 

dimension of selfrregulatlor . On thp other it; may be that, while most 
* / 

individuals follow a course of increasing levels of control in general, 

different measures are only minimally related to one' another at any 

given age^-so \hat, ^rather than a single dimension of ?elf-regulation, 

several dimensions are needed to describe the individual s standing at 
» 

an^ one point in time* 

The present report is concerned with t'he development of .self-regulatory 
abilities during th'e preschool. years. Its intent is to desci^ibe these 
behaviors in t'erms of^ levels, interrelations with onetanother, and relations 
with ocher measures of cognitive functioning.. It is aimed at discovering, 
given the behaviors measured, whether there is convergent and discriminant 
val*(y.ty. f ov the existence of one or more dimensions of self-regulatory 



behaviors .Jaring this period. In -st.veral respects, it, is a preliminary 
• examination of this area. First, the age range examineVext^nds from • 
approximately 3 1/2 years of age "^o 6 1/2- years. It i^ enttrelyjossible' 
.that changes in both the dimensionality" aqd the implications o^ 'these ^ 
abilities .continue ^to.oc(Hir a^eV' this period'. Abater report will con-, 
tinue the examination of this domain' into 'the^^flyVlemeritary-school yeaio 
and will permit further study of possible changes associ^ed with develop- 
mental level and experimental diversity. Second, examinatdon is limited to 
several i;ieasures that previously have served to rep?lsent the self- 

9 . . . 

t , 

regu],ato,ry domain in the research literature, alone with representative ^ 
cognitive measures which may hel. in "interpreting ftese behaviors. A later 

* 

report dealing more complexly with seif-regulatory behaviors and examining 
their relations to a biioader set of cognitive and noncognitive measures .may 
add to the understanding of the meaning and im-plications of these behaviors 
• The, unique contribution of the present study concerns not the specific 
self- regulatory measures employed, bat rather the sample itself and the 
circumstances of administ rat iron . The sample is longitudinal ,^ permitting 
conclusions about developmental changes which are unconfounded by sample 
differen-ces across a^e. For the present age range, such differences can " 
be more serious than they are in studies with older populations, when 
essentially all children of a given age will be in school, because of 
biases in whicH children are likely to be available for testing in any 
preschool year, "in a|diti;>n, the 'sample covers a-broaN^er range of socio- 
economic level and preschool educational experience than is to be found • 
in most stydies. Wliile-it was drawn in- such a way as to insure that a 



large proportion of the children would- be economically disadvantaged,' 

all children within. a given school* district; were inclu^^:?*n the testing 

once the district itself was selec;t»'d, ihe resiiit ^s a^ainple^in which* • 

approximately ,13% of the children had mothers with some* edi^tion be'yond 

high school and so jnight reasonably be classified ^s "middle cla^s." ' 

Likewise, whiie selection yas intended to assure that a large propor^pn 

of the children would attend Head Start programs, in the present sample \ 

49% of the children atte- ded Head Start, 21% attended other preschool 

programs, and 30% attended no'pi;Qgram, 

The -s^mpl-e is also-large enough to permit detailed 'examinati-on not 

only of main ef f ects* an.d mean levels, but* also of conflations and inter- 

action?. For example, possible correlational differences associated -jointly 
I * • * • * 

with sex and socloei^onomicv^status are considered. By contrast, the 

'•■ ■ ^ ' ■ . 

large majority of studies in this area hav lorked with groups too sntaLl 

-N ■ ' V ' 

to allow more than at mos^t a ^dichotomizacion according to a single demo***^ 

I 

• • ■» 

graphic variable^ usually sex. ^ ' ' , - ' 

' The'se measures' wet^e.coll.ec ted 'as part of a large battery of cognitive 
test^, thus permitting eventual 'examination of the implications of self- 
reguJ^ory, behaviors over a broad range of differential ability measures.- 
Beyond this there will also be ,the opportunity in subsequent reports to 
examine relations of self-regulation to more detailed information on the 
child's home environment, on his personal-social behaviors in the preschool, 
and on a variety of cltgl^room behaviors • 

^ The following section provides a description of ^ the measures to he 
examined and the rationale for their.^inclasion. ' The tasks are characterized 
rather than being presented in detail. For a thorough description of these 



'task?, the r6ader is refe'rred to iechnicai reports covering the^fi^rst ' 

• • * . 

two yeaVs of data collection in the larper^study (Shipman,ri972c) . 
^Differences. in th^asks S.5 given in the third year .of the sturdy and' • 

comparisons of .the present^ results with work by other. invfestigaCors will b 

lutroducW in the text a3 a/propriafe.' ^ * • . ^ • . . ' 

« Similarly, the subsequent ^sample description and outline of data 

collection procedures will be limited to summary ii!i format ion. Detailed 

presentations for the first two years data collectiqn can be found in. ' 

Shipman (1972b; Chapters "2 and 3) and in briefer form in -Meissnfer and ' « 

Shipmah (19'73): " -.' ' \ '^' 

^pThe final two sections of the p.cesent report involve' a d4scriptive 
presentation of-results and> discussion 'which will focus\on .the major 
points. of importance in- th*e present data and, in that context, on the 
relations of the: present findings to results which have been' presented by 
other investigators. 




• . Measures and Rationale 

<. * 
• * .' 

Two cognitively-Dased measures of self-regulatory behavior provide 
the focus for this investigation. One of these, the Matching Familiar 
Figures Test (MFF) , is a matching-to-sample task^ in which the child inust 
indicate on each trial which of several fcrjns, all but one differing in . 
some small detail f-rom a standard, _ is identical to Chat standard, Kagan 
has shown t;hat on this task some individuals typically have long response 
latencies and low error rates, while others have short latencies and' high" 
error rates. The former are described as ^Veflective;" the latter as 
"impulsive" (Kagan, Rosman, Day, Albert/ & Phillips, 1964). These 
stylistic prefereaces are televant to the self-reg.ilatory domain in that' 
the reflective individual is assumed to be .using his longer delay period 
for more thorough processing of the information available to him; that is, 
he is choosing to withhold his response up to the point at which he will b^ 
able to respond with high accuracy* It is crucial to this interpretation 
that latencies and errojrs 5how the negative relation which Kagan and others 
have found. Latencies uncorreldted with^ quality of performance presumably 
would not represent such self-directed choice as to the necessary time for 
adequate information processii;ig, but a simpler and less cognitively-relevant 
response tempo* - 

The second, self-regulatory measure is the Motor Inhibition Test (MIT) 
(Maccoby, Dowley, Hagen, & Degermau, 1965), Here the child is given several 
simple motor acts to perform. After practicing each act he is Uns'tlructed 
to perform it as sJLowly as possible. The longer the time taken on'/^slow" - 
administration trials, the greater the child's ability to modulate his 
response* ^ 
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..The use of these two measures to represent cogr:itive se^f-regulation 
is historically supportable — these are the two measures whivih have most 
often been used with young children, and so their- use f.^cilitates comparison 
of the present results with those of other investi^atori:/ ^In addition, they 
provide a possibly important contrast between stylistic and ability measures 
of self-regulatiQn.\ Oh the Matchi;ig Familiar Figures Test the child 'is 
instructed to find the correct answer, without reference to. speed of 

•response; thus, his latencies represent h±s oUn decision as to how to 
proceed with the task, and allow him to demonstrate a .preference for fast 
9r slow performance. The Motor Inhibition Te'^st, by contrast, has no' 

.performance criterion other than time. The child* s' attention'is focused 
oni the rate at which the response is given, providing a more direct measure 
of ability to regulate behavior^. ^ .. . 

Also included in: the battery\is a measure- of the child^s willingness 

• " '\ ^ . * 

to iielay gratification (Mischel, 1938) The* child is offered a choice 

' «* * 'j » ' 

between a small , immediate reward and a- larger 'delayed one; choice of the 

. • \ 

delayed reward Is conceptualized a^ ^hoMng that the child has the ability 
to overcome £he desire fdV immediate grat;if ication. This performance 

-apparently involves both personality and cognitiv^e components, the former 

\ 

in ..that the child's capability to control expression of his desires is 
implicated, the latter in that he must be able to conceptualize a future 
reward as a justification for current self-denial. 

, In examining thQ dimensionality of self-regulatory behaviors, evidence 
on discrithinant validity is as important as that on convergent validity. 
That is, one jguestion is whether different regulatory behaviors are corre- 
lated with one another*. A second is whether any relation they do have depends 



on variance specific to sucH bel\9,^i:oFS >^ or whether, theae behaviors are 

<» 

related only^as^part of a larger dimension of | cognitive -development. Of 

chief concern «is to discover whether a general f^bility. or compatence , 

■# 

di'mension includes such behavior.s^s one of its compCnents. . If this were 
the case, there vould be little basis for discussingi self-regulation as 
though it represented a distinct dimension' of ability, ^/or example, ^one 
might seek to discover family background characteristics asspciated with 
Xhe-^rate at which the child. progresses through a set of developmental 
stages,/but one would not look for dif fie^i^ntial background characteristics 

specifically respons:^ble for the developmenX of self-regulation. 

<• . » • " 

. Three ability measures werCSxamined in order to determine the degree 

to which Self^r<?guratory behaviors 4re distinguioi.able ^from general ability 

level. One of these," the Preschool Inventory*, ic a standardized instrument 

sampling a broad range of skills and Knc^wledge including general information 

ability to follow directions, form reproducrion ability, and understanding 

of several- language and quantitative concepts. Though^ mor;^ 'explicitly J 

dependent on specific lea2:ning 'opportunities, than the^-geueral intelligence 

t^sts frequently used with'older children, it would be expected, to provide 

the samex sor\ of general competence index. The other task^iad more 

focused /bntent. The ETS Matched Pictnres Test, modeled afteti. the compre- 

hension task employed by Fraser, Bellugi, and B.rown (1963), provides an 

* 1 
assessment of the child * s knowledge of grammar; ke must show his under- 

/ ^ * . " . 

standing of aygiven grammatical contrast by choosing from two similar 

pictures the^ one that is appropriately labeled with on jle of the contrast 

(e.g., "One of these pictu:res'' is called Bear is sitting , and one is called 

Bear ±s not sitting . Show me the picture called Bear is not sitting .") 



L 



The third tek is the ETS Enumeration Test. Th^" child is ^shown a page of. 
colored circles, with pages varying in the number, coloring, and systematicity 
of the array, and is rec^uired.to point to each circle once and only once. The 
test requires* the child to establish a one-to-one correspotj^ence between his 

♦ pointing and the circles on the page, an ability which in Piagetian theory 
i^ **one.^f^ the precursors tl the")ievelopment^ of .quantitative concepts. 

Since the two major 'self-regulatory tasks involve the measurement of 
ed jf Response, it is" also • important to discover, whether any variance ^ 
they share is attributable to a more ^general dimension related to response . 
tenipo* Their conceptualization In Vse.lf-regulatcry terms l^ivplj^es. the 
assumption, m both tasks, that long latencies are produced in 'the setvice 

-of ^ cognitive goal,, not because the subject is unable to respond quickly. 
This distinction is pa^icularly important in understanding "impulsive" ' ^ * 

performance* Some indivj.duals , for example, may show "impulsivity"— 

\ f . , ^ ' • " . * — 'r - • 

I.e., quick response, high distractibility, e^c. — for physiological reasons 

rather than cognitive ones; the implication of such fast responding would 

be different from impulsivity as conceptualized here. In order to have S 

some basis for determining' whether a general response tempo dimension ^ 

contributes to ax\y relations among time measures on the self.-regulatory 

tasKs, scores from the seVo^jral additional tasks whiph provided measures of 

response latency are also 'cpnsidered. These were latencies to , first object^ 

choice on the Sigel Object Caftegorization Test, latency to first response 

on tn^e Preschool Embedded figures Test, and fastest time to correct!! 

completion of object placement on the Seguin Form Board. - - 

Failure of time scores from these ta^ks to relate to' the self-regulatory 

measures would provide evidence titat variance on the latter is specific to 
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th'e self«.reguratory domain. On the other hand/ a finding of uniformly 
positive relatioGS plight be ambiguous. Each of thes^ three task situations^ 
contains some of tne elements which Kagan has argued provide tlie, necessary 

_ - ' , V . / 

context ,f oc/ elicitatioa of variance attributable to the reflective- impulsive 
style.-, The Sigel Object Categorization Test provides the strongest case, in 

that, as required by this, argument, there *areoa number of ' simultaneously 

- ■ \ ' . c ^ / 

available alternatives (the 12 objects) from^'which the child must make a 

selection, along with Uncertainty' as to wh^t should be chosen. . However, i - 



It 



performant:e of wung children on this task suggests that the number of 

choices they consider is much smaller; those wfio succeed in making a 

deferisib^ grouping most often do so by use of a ^ii|^le obvious perceptual^ 

characteristic of *the object, usually color. For such groupings, l^he child 

may nc^t in,; fact be operating 'with any response .uncertainty; a be.tter 

correspondence to Kagan' s required condit/ions wt>uld require ttie chilti .to 

see afclaoice between, for example, grouping by fo^ or by cjolor. On the 

Preschool Embedded Figures Test, the child is instructed to find a standard 

triangle embecj^ded within a complex visual scene. Again, it is possible 

that he is face^i with -a choice among several alternative possible locations 

-^of the triangle, and that his response delay' is related to his stylistfLc 

.• ( . * i. ^ 

preference for a greater or lesser certainty. Here, though, even mor^ than 

in the sotting task, it seems unlikely that alternatives occur simultaneously 

they are t^ore likely to become apparent in' succession, and to depend on the 

child's level of competence in disombeddi/i*g more than on his stylistac 

preferences. . Finally, the SeguinlForm B9ard ta$k requires the childl t^o 

place 12 blocks of differenc shapeV^^ittiin their corresponding recessed 



nich<js in a board; the time^ measure is total time- taken to successf,til com- 



pletion of the^ task on the fastest of the three .trials the child is given. 
Here, perceptual-motor coordination rather than self-regulatory behaviors 
appear to be a^nore relevant explanation of the performance. Two' o£ these 
tasks, therefore, seem to involve time scares which are not easily inter- 
preted as relevant to^ the self-regulatory dimension. Only the Sigel Object 

Categorization Test can very plausibly be interpreted in these terms, and 

• / 

for this task the rationale is more convincing at older ages, when it is 

reasonable to pr^smne that chl,ldren ar^ aware- of and must decide among 

* * * 

several alternative .grouping rules, than during thfe early- preschool Jtears. 
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Method 

Sample Characterifetics 
K J ^ 

. Four regionally distinct coramun-^ ♦"♦es were selected which 1) had a - 
^sufficient number of children i.i school and in the Head Start program, 
2) appeared feasible for longitudinal study given expressed community and 
school cooperation and. expected mobility rates ana 3) offered variation 
in preschool and primary grade experiences. The study sites chosen were 
Lee County, Alabama; Portland, Oregon; St. Louis, Missouri; and Trenton, 
New Jersey. Within these communities, elementary school^ districts with a 
substantial proportion of the/ population eligible for Head Start were 
selected for participation. In each school district an attempt was made 
to test alL children of approximately 3 1/2 to 4 1/2 years of age in the 
initial testing and dpta collection of 1969, although* some children*were 
excluded f rom Xhe sam^ple \Xe. g, , cKildren from families whose primary 
language was not English,* an'3 those with severe physical handicaps). 

In. 1969 mothers were interviewed and children tested prior to their 

• "** ** \ X ^ * 

enrollment in Head Start or any] other f)reschaol progrart^. The following 

is an overviews of the salient demographi^c characteristics of the initirl 

.four-site sample (for a more complete description of this population "^he 

reader is referred to Project H^ort 71-19 [Shipman, i'971]): 

^ 1, ♦At least partial data were obtained for a total of 1875 children. 

However ^^y^^he number of subjects at each site, varied, with Lee 

County ahd Portland together constituting 60% of the sample. 

^ ' 2.^ The sample wa^ 62% blacks • 

3. Boys made up 53% of the sample. For the four s^tes they^ coanprised 

54.5% of the black sample and 50.5% of the white sample. 
\ 



(: 
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4* For the three sites in which children had the opportunity to 

attend Head Start in Year 2 of t;he study (1969-^70), 37.2% of the 

sample attended Head Start, 11% attended other preschool programs 

* and 51.8% had no knovm attendance in*>Head Start or other preschool 

, programs. In Lee County, where Head Start is a kindergarten level 

program, • 41. 7% of the initial sample attended Head Start, 19.1%, 

attended other preschool programs and 39*3% ha4 no known attendance 
t* / 

in Head Start or other preschool pr^pgr^.mis. 

5. Substantially more blacks than whites attended Head Statt* While 

t 

this yaried by' site, in the total sampla , only 5.1% of the children. 

who attended Head Start were white. . i ' n 

The Year 2 sample included children from four sites: Trenton^ Lee* 

County, Portland, and St.. Louis. Dxiring Year 2 - data-gatheriag procedures 

•in Lee County were limited to a portion of the test battery due primarily 

to limited resources and to the fact thdt most of the children in Lee 

County were not enrolled in preschool programs until the third year of the 

study. • ' ' . 

The Year 3 sample In cludid children from thre'e sites; no individual 

testing took place in St. Louis , due to a combination of problems in fi^ld 

" ^ * • <i 5 

operations and l^Ss'^from th-e first to the second year of a substantial por- 
* ^1 ' 

t^on of the sample, which would have resulted in a longitudinal sample t 
s-mall to "justi'fy the inv^istment of resources required for testing. Since tbi 
was the Head Start year ih Lee County, the most extensive data- collection was 
done with children' in this site;'those in Portland and Trenton, for whom 
this was the kindergaten year, were given abridged test batteries. 




For the present report, the sample eropij^oyed in all analyses was . 
limited tcy those children who ^ere given at^east part of the testing .'\ 
battery'"during--^ll three yeafs* In general, ^the msasures incl-'^'^d in 
thi§ report were given in the reduced batteries in Lee County in Year 2, 
and in Portland and Trenton in Year 3, Thus, analyses include children 
from, three testing sitesTin most' coses the N for a given measure 




approaches *895, the total thr^year three-site sample. Actual N's 

are .somewhat smalle'r than this figure, since a measure may not have been 

* ^ ' • ' . ^ : 

given to a particular child in a partictilar year, or if given may have . 

been invalidated due to cRlld failure to meet a criterion on practice 

items .or to tester 'error in administering or recording.^ This type of 

vafr^ability in sample was /considered more acceptable than the several 

alternatives. For example, limiting the sample to children whose d.ata 

were c^implete in all- respects would have reduced the available number 



dras-taca\ly^and^ in a way which may have b^n c^ingent on the child's 
ability level T-. • « - . J > ^ ' * 

A di*tailed breakdown of sample charactetisti.es is given in Tables 1 - 
to 3, Tible 1 'combines children from the three testing sites a^nd presents' 
a four-fold cross-classification of the sairi^^e, Childien are groiiped 
according to mother's education which serves as an index of socioeconomic 
status (less than 1*0 years, 10-12 years, more tli&Tv-42 years), child's sex, 
race, and* preschool attendance. For the iatt^er^^ the cate- 

gories included attended Head Start, attended another preschool program, 
and (so* far as study records show) atcended nVpreschool program. This 
classification depends on the child's preschool/attendance in the Head Start 
year in each locality, ..In Trenton and Portland, • the Head^ Start year was 
'Year 2, and in Lee County it was Year 3, • - ... 
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^able< 1 

Total Samp-le Classified by Sex, Race, SES , 
and Preschool Attendance* 



Males -Low SES* 



Females- Low SES 



Black 
White 



Males-Middle SES* 





HS 


PS 


NONE 








Black 


127 


30 


61 


218 




BUck 


White 


11 • 


30 


■ 31 • 


72 




\>Jhite 




138 


60 


92 


290 







HS 


PS 


NONE 






HS 


■ps 


•NONE ■ 


72 


' 6 


. 28 


106 


Black 


60 


5 


. 16 

1 


3 


1 


. 7 


ii 




✓ 


0 


9 




7 


35 


117 




64 


' 5 


25 



81 



13 



Females-Middle. SES 
HS PS .NONE 



120 


18 


^5 


12 




37 


132 


38 


82 



183 

69 
252 



Black 
White 



Males-High SES* 



•HS 


PS 


NONE 




7 


1 

. 3 


1 


11 


2 


28 , 


8 


38 


9 


•31 


9 


49 



yjkBiack 
White 



Females-High SES 



HS 


PS 


NONE 




{ 




7 


6 


2 


2 


36 


12 


9 


■ 42 ' 


1^4 



15 



50 



^ SES is defined by mother's education: 

Low SES -'Less than 10 years education 
/ Middle SiSS^. 10-12 Years education 

High SES -pore than 12 years education 

** KS - Attended Head Start 

PS - Attended other .preschool program 
NONE - No known preschpol -attendance 



In general, the three-year three-site longitudinal sample was demo- 

. t?v ' * 

.graphically similar to the initial one-year sample- This sample was 53% . 

.male and 71% black; as in the initial year, a slightly , higher" proportion 
* % 

of black' children (55%)cthan white children (48%) v?ere male* For^ty-nine 

^ercWnt of the longitudinal samj^le attended Head btart, 21% attended ' 

other i5reschool progr^.s, and 30^ attended no preschool program. ^Comparison 

witK the Year i percents suggests that the project was somewhat more quc- 

ce^^sful in maintaining contact with those children who participated in some 

preschool prog-ram than with those who did not. As in the initial sampl^fe, 

the Head Start population was largely b] ack (9,2% as opposed to the earlier 

95%), v;hile the other two attendance, categorie.- showe'd a more evea racial 

» 

division. . . * ' 

Table 2 presents single breakdowns of the data separaf ely by testing 
site* The only notable^dif f erences beti;een -sitas ' are 1) whil^ the sample 
was largely black in all sites,' the percent of whites was much smaller in. 
Trenton than in the other two oites: 2) in* Lee County, a larger percent of 
the children than in the 6Ji2t two sites attended preschool programs other 
than Head Start, while a smallc^i percent attended no preschool p-ograms; 
and 3) the mean socioeconcmic status, as indexed by mother's <)ducational/ - 
level, was higher in Portland than in the other two sites^ More detailed 
breakdowns of the sample chara«^ter istics for each site (not presente'd in ^ 
the tables) show that' there waa- no sex by race or by preschool attendance 
dispropcrtionality in 2?ny of the sites, and that those who attended Head 
Start were largely black in ^11 site... There ^vas a race by preschool 
attendance disi>roportionality in that both Lee County and Portland included 
a number of white children who attended preschool programs other than 



Table 2 — ^ ^ ^ 



Demographic Characteristics -ef Sample 
Classifieci by Site 



• 


, Trenton 


Lee County 


Portland 


,3-Site Total 


iotai jn 


226 » 


391 


278 • 


895 • 


Males 


119(52,6%) 


213(54.5%) 


142(51 .1%) 


i 

474(53.0%) 


Females 
^ 


107 (A/ 


J 78(45 . D\} 


140 (48.3*) 


m\ (4 / ,04; 

1 * 


Black 


203(89.8%) 


240(61.4%) 


192(69.1%) 


635(71.0%) 


White 


23(10.2%) 


. 151(38.6^) . 


8^(30.9%) 


260(29.0%) 


Head Start 


101(44.7%) 


201(51.4%) 


142(51.1%) 


444(49.6%) 


Other Preschool 


28(12.4%) 


- 127(32.5%) 


31(11.1%) 


186(20.8%) 


Norte 


97(42.9%) 


63(16.1%) 


105(37.8%) 


265(29.6%) 


Mother's 


* 




« 




Education : 










Mean^ 


10.32 ^- 


10.70 


ll.j55 


10.87 


SD ' 


0.4'i 


0,49 ' 


0.38 


0.46 













7 



Head Start (98 of 151 whites in Lee County and 17 of 86 whites in Portland), 
while this ceil was nearly empty in Trenton (1 of 23 whites\^ 
' , The various demographic imbalances and disproportionalities in 
Sample characteristics are a necessary consequence of thn subject selection 
procedures initially employed in the study and of our nonintervention in 
the preschool educational decisions made for each child. Moreover, any^ 
attempt to create a more balanced sample v)puld have rendered the sample less 
repre^ntative of the preschool attendance" groups actua^,ly existing in study ' 
communities. For interpretive purposes^ the major difficulty raised by these 



-18- 



c 



/ 



"imbalances concerns the confounding 'in the sample of , race, socioeconomic 
status, and preschool 'experience. Head Start in this sample ^as largely 
. bl'^ck, while other preschool programs were attendea by children of both 
racds; black children were drawn more often from lower SES homes, and 

« o 

whites from the upper end of the SES range. The disp^oportionalities were 
"too great to permit simultaneous study of race iliNconjunction with ei.ther of 
these varialjies:" ther cells representing whites of the Igwest SES status, 
or blacks of high SES, for example, are essentially empty. Ln alternative 

r to combining races wo^ld have been a limitation of the sample to blacks 
o|ily, but this woul'd have restricted the SES range severely, .In the present 
report, as has been the practice in earlier reports from the project, the 
decision has been to focus attention on subject differences which appear 
most likely to yield information relevant- to process differences; thus, 

'analyses are. done considering performance as it relates to and is affected 

by socioeconomic status, rather than by race of child. An earlier series 

of analyses of Year 1 data (Shipman, 1971) provides additional suppTort for 

«» 

this' approach, in that no race difference in the factor, structure of the 
larger cognitive battery was found; in addition, analyses of parent interview 
data (Shipman, 1972a) suggest that the meaning of the SES indicator -employed 
here, mother's educational levitl, is similar across race. 

Data Colle c tion 

Field offices were established in the participating 'communities and, 

SO far as possible, local personnel were given responsibility for admin- 

♦ 

istrative and data collection activities in their own community. During 
1? 

the first year of data collection, ETS staff took major responsibility for 
these activities, including training and evaluating testers, frequent 

. » , ' 



^ 
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monitoifing of. testdng, solving problems that arose in the. course of 

these activities. In subsequent years of operation, l^ocal coordinators 

assumed a larger share of , administrative responsibilities, while technical 

advisors took more responsibility for test.?r training and for monitoring. 

Local women were trained as testers. -The usual educational credentials 

were not required; selection depended on the ability .&crTfcam to administer 

a battery df. tests and- on the quality of interaction with young children. 

Most of ,the testers were black housewVves wir.h limited work experience." 

Testers were given, a training period of four to six weeks, followed by a. 

"dry run" operation of the testing centers for an additional one or' two 

weeks before actual data collection began. 

Instruments were arranged in oatteries, balanced to provide variety 

in task format and domain measured, and approximately equal levels of task 

difficulty for both testers and children. 
"^-^'SSi^ng centers were located in churches or community recreation 

facilities inVor near th^districts where the children lived^ Each center 
prlDvided at iLasf six iUividuai testing rooms or partitioned spaces and 
a large play and restareV most also included kitchen facilities. Each 
center, operating five daysV week, was staffed by nine persons-a center 
supervisor, a play-area supervisor, a driver, and six testers. 

During the first year of data collection, dhildren jTre scheduje'd for 
a four-day testing sequence with each session lasting about 1 1/2 hours. ' 
The first day's testing involved three mothfer-child interaction tasks 
plus several individual measures; for the remaining three days the 

^ ' ■ / ' 

In Year 3, some data collection took place in the chkdren's schools rather 
than study test -centers. 
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batteries of individual tests remained intact but*?dlf f erent children were 
given ^them in all possible inter-day sequences* The'chiljd was tested by * . 
the same tester on the second as on^ the first-day's 3essicp, and .subse- ^ 
quently by two different, testers to complete the series. In the second and 
third years of data collection, three-session series was given, with tne 
child seeing a different tester on each day, and again with different- 
children recelVi.Tg the three batteries in different sequences. As* ii ^icated 
earlier, in Lee County in 7ear 2, and in Trenton and Portland in Year 3, 

' - . ? 

only a subset of the individual tests were given; in these oases the child' 

receiv<*d a-1 1/2-hour battery intone day. 

Testing schedules remained quite flexible. Children x^ere ^sted only 

when they were deemed able,. to cooperate and to show theit ability; when 

necessary they were given rest periods in the. play area or were brought 

back to the testing center^ on additional days, 

• A listing of the composition of the complete test battery for each 

of Years 1 and 2 may be' found in earlier project reports (Shipman, 1972b), 

Most tests remained identical over these two yearSy thoug^^ refinement^ in 

^ manuals, amounting mainly to further clarifications for tne testejr ere 

made, A niimber of changes were made, for the third yeaV of testing — ' 

increasing the difficulty of the- test by the addition or j>ubstitutio^n of 

items, dropping measures which had become too easy or which- did not appe^i 

to be yielding useful information, and adding measures which previously 

*had been too difficult at the younger ages, 

•The measures here under study * remained const'knt over the thr*ee years, 
» • » 

except £or some item changes intended to inc^ase difficulty level. In 

Y-ear 3, tor example, the last 10 iteni? .of the MFF were replaced by 10 more 
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difficult items. In the 'same'^'yearj^tour additional trials were appended 

tp'.the Motor^Inhibi^ion "^e^ to provide an assessment of the child's 

ability to perform each of the* motor acts as fast- as possible. The 

vEniimeration and 'Matched Pictures Tests were changed more drastically with 

the a'ilditioh of new' item^ types; thus, changes in their correlates may be 

in part a function of test^content changes* The other measures -^considered 

here reti\ained c<5nstant over*, the three-year period* 
\ 

The tasks considere(? In this report ar^ listed in Table 3, along 
with the rfumber of children for whom Scores were obtained on each task 
^in each of the three years of data collection* The Seguin Forra-ja^rard and 
the Mischel Delay of Gratification were not' given in Year 3, nor was the 
latter giv^n in. Lee County in Year 2 ; the Preschool Inventory was given'^oniy 
in Lee County in Year^3; Matched Pictures and Enumeration were given only in- 
Trenton and Portland in Year Otherwise, each measure \fSi given to all 
subjects in each year.' - . ' ■ 




Table 3 

N's for Measures for Each Year 



Year 1 



Year 2 



•.Year 3 



MFF 

>i6toT Inhibition" 
Mischel Technique 
Sigel 
PEFT 

Preschool Inventory 
ETS Matched Pictures 
ETS Enumeration 
Seguin Form Board 



828 
860 
853 
661 

151 
855 
842 

814' 
657 



•871 
872 
493 
453 
•\ 452 
71 
^74 
792 
-484 



s892 
890 



861 

887 

38 

89 

858 



r 



^ Results 

In this section attention will be'given to levels of performance 

on the self-'-regiilatory measures, to internal characteristics of the 

^ .* ' 

scores from -the MFF and MIT, to interrelations among the .seif-regulatory* 
behaviors, and to their discriminant validity with respect to general 
ability and response tempo dimensions. 

Levels of Sel^fpregulatory Behaviors ^ 

Table 4 presents summary information on the self-regulatory measures 
over three ye^rs. For ^^FF the scores employed were l")* mean latency to 
first response pn valid items of the first eight test items (those items ^ 
common to the task as given in every year) , and 2) mean errors for 

lese items. To r-educe effects on '^mean latencies of occasional very long 
latencies, which in young children would probably represent lack of 
attention rather than reflectiveness, the latencies were transformed by 
log (X+1) before averaging. The child was given two response options on 
each item permitting a maximum possible error score of L6 for these items. 

Six^scores were computed for MIT, four, representing each individual 
trial — practice o9*the walking and cirawing subtest ajid performing each of 
these as slowly as possible — plus two summary scores. Each individual^ trial 
score was ti^ansf orined by log (X+1) . The* two summary scores were computed 
by standardizing the individual trial scores to a mean of 50 and standard*' 
Q^viatiQn of 10, based on the mean and standard deviation obtained for the 
total four-site sample in Year 1. These standardized scores were then 
averaged over' the two practice subtests to give a summary of the child's 
performance when -instructed tc perform slowly'. It should be noted that .the 
mean and variance which sefve^ as the basis for standardization were the 



V 



-23- 



V 





c 


CO 












§ 










•§ 






0) 








CO 


cn 












to 






(U • 




C/5 


>* 









0) 






c 






o 






•rf 






<U 


0) 




to 


0) 




•rf 






> 


D 




0) 


03 




Q 


to 






a> 




U 






to 


>^ 






;j 




C 


o 


0) 


- to 


u 


.-1 




to 


rO 


CO 


rH 








H 


tJ 






c 






to 


cxa 




w 


\ 

*w 




C! 


rM 




to 


(U 






CO 












c 






o 










a 












to 






CO 






to 



Q) 



c 
to 

(U 

:5S 



c 


tfl 




•rl 








C 




c 


o 


r-r 


to 


o 




(U 


(U 




2 


CO 





00 00 <r 
CN ON in 

<r 00 <r cvj 



<Pv>d-"\' CN <r CJN CN CN CN 

'^^'iOf*^ in o o 00 O- 
' 00 



O <3" .CO o> in r*^ Cvj 



in in 



CO 



c 

to 



C (0 
•H TJ 

c 

c o 
to a 

2 CO 



Q 

CO 



C 

to 

0) 



00 fo 

rH CO 



O ON 

m vo 00 



<r cn 



in o% v£> <r r~i 
,-t 00 o> ^ 

I— I CM I— I CN i-i 



f^cn vroor^o%ooih 
I— ten «<rfnfn<rof^ 
vo in D% vo <Tk cN.cn 



00 <n 
^ in 



cn 






00 














-ON 


<n 


vo 


00 










<r 


vo 


cn 


in 






cn 


ON 


ON 


in 


o 


rH 


in 


VO 


cn 




in 






ON 


vC 


CO 


rH 


cn 


rH 


CN 


CM 


CM 


vo 


ON 
















00 


<r 


(N 


in 


00 


ON 


in 


rH 




ON 


00 


in 


vo 


VO 


<n 


VO 


cn 


in 


vo 




00 


vo 


00 


\o 


00 














ON 


ON 



0) 

}^ 

D 
W 
CO 
0) 



(U 




0) 


0) 




0) 








o 


o 




a 








•H 










H 




■u 


■U 




u 










u 


a 




0) 




to o 


to 


o 


to 


O 


CO 




U rH 


u 


rH 


u 


rH 


s 


(0 


0-1 CO 




CO 


cu 


CO 




o 








Q) 


0) 


(0 


u 




CO 




W) 


W) 


0) 


u 


C3 






to 


to 






3: 


Q 




u 




1 

ft, 




i , 

H 






Q) 










> 


> 






MI 






< 


< 



CM 

00 



vo 
vo 



O 
vo 
VO 



0) 

a 

(0 



\ 



parameters obtair^d for the total four-site sample in Year 1 testing. 
Use «of these parameters served to, permit summary scores in .which the two 

subtests contributed ea^ally to the summary, but which preserved' in forma-- 

' 2 ' 
tionv'as to mean differences over years. '/ ^ 

Looking first at the MpF, two opservations are obvifous . Fixst , 

latencies increased over years, while errors decreased./ Analysis of 

' ' / . 

variance shows the change over years to be a highly significant (2<'.0001) 

% i 

linear trend for each measure. These changes are in accord with results 
reported by Kagan (1966) and Kagan et al. (1964). Th^ lower error scores ; 
with increasing age a-:e predictable in that any abili|:y measure is likely 
to* show ^uch a trend. Longer latencies with increasi:'ng age, however, suggest 

the operation of the stylistic variable, namely -that'older children . ta'ke 

f 

longer to process the ififormation available to them,[ thereby making a 
more adequate assessment. Their superior perf ormance^^jna^then be due 
in part to this . increase in the thoroughness af their search of the 
information available. • I 

Secondly, at all ages the latencies were very' short; the m^t "r'eflec- 

I 

tive" children in this sample wer'e responding quickly in absolute terms. 

Reconverting the latenqy means to seconds yields,! for Years 1 through 3, 

^ * / 

respectively, means of 2.93^ 3.14, and 3.37 secoi^ds. An examination of 
the distribution of mean latencies reinforces the point. In the Year 2 
four-site data, on which such an analysis was ma.de, the central tendency 
was very similar to that for Year 2 data in tbe; present sample: a^'mean 
equivalent to 3.t)l seronds. Here 90% of the cJses fell between 'means 



2 . . 

For M^F latencies .end for the four individual trials on MIT,. Table 4 also 
contains the equivalent scores in seconds along with the means and SD's 
of the log transformed scores. ^. 



of 1.97 and 5.96 secojgy^^^e fifth and ninety-fifth percentiles of the 
distribution. 

Turning to the Motor I^^^i^iy^ Test trials, it is evident that at 
all ages the instruction to per^^an act slowly was understopd and 
followed by the subjects, THe ,:dif f erences between practice and <=^low 
performance on each subtest at each age amounted to at least 0,7 standard 
I devia^tions, expressed in terms of performance on practice trials. Expressed 
othenirise., when the log mean scores were reconverted to seconds, time 
taken to execute the act slowly ranged from 29 to lio% more than for 
practice trials 'on the walking subtest and from 59 to 169% more on the 
drawing subtest. More detailed analysis of these data was undertaken 
with the four-site Year '1 sample broken into six "-oups according to the 
age of .the child at the time of Year 1 testing. Here, for both subtests, 
every age subgroup showed a difference in mean time; thus, even the youngest 
subjects tested in the study "were able to respond to the request to slow 
their response execution. 

Times -for all four trials^ showed significant changes with age. For 
the walking subtest, the changes were linear—practice times decreased, 
while sl,ow administration times increased (£<.0001). For the drawing 
sub'test, 'both scores showed significant linear (£ < .0001) and quadratic 
(£(,0002) changes with years. For practice'on the drawing subtest, 
time taken decreased from Year 1 to Year 2 and then increased in Year 3. 
It is possible th^t the decrease from first to second years represents 
an improvement in skill' in the fine motor? coordination required to draw 
a line using pencil and^uler. The trend for slow administration time 
for the drawing suBtest, finally, showed an increase from each year fo 
the next with the increase larger from Year 2 to 3 tlian from Year 1 to 2. 



The' difference in trend over time for both subtests, ^'or slow adminis- 
tration versus practice trials, serves to confirm that the MIT is measuring 
self-regulatory rather than response tempo differences—older children slow 
their responses more than younger ones when asked to do so, but not (with 
any consistency) when instructions do not call for a slow performance. 

The two summary scores for the task provide an adequate representa- 
tion of the data. For the average practice score, 'there was no linear age 
trend, but a significant (£<.0002) quadratic trend. That is, mean perform- 
ance showed a' slight decrease, in time from Year 1 to 2 and a slight increase 
from Year 2 to 3, the largest difference amounting to approximately 0.2 
.standard deviation. 'Average slow administration performance, however, 
showed a significant (£ ( ..0001) linear trend and a marginal (£ < .04) 
quadratic trend. Tildes increased about 0.4 standard deviations from 
Yeac 1 to Year 2 and over 0.5 standard deviations from Years 2 to 3. 

Finally, the Delay of Gratification task yielded 66.0% qf the subjects 
choosing the delayed reward in Year 1 and 63.3% choosing it in Y6ar 2; the 

r 

task was not'^iven in Year 3. The age trend was not significant. 

In order to examine the consistency 'of trends in self-regulation, a 
series of repeated measures analysis nf variance was performed (sex x SES 
X year, with SES represented by three levels of mother's education—less 
than 10 years, 10-12 years, and more than 12 years). Means and standard 
deviations for each sex, each SES level, and each combination of these 
variables-are presented in Table 5 -for MFF latencies, in Table 6 for MFF 
errors, and Tables 7 ^nd 8- for HIT average practice and average "slow 
administration scores, respectively. No consistent pattern of differences 



Table 6 

MFF Errors, Itejns 3-10 
Means for Se^ X SES Subgroups by Year ' 







• 














iLow 
M|ban 


SES 
SD 


Middle 
Mean 


SES 
SD 1 


,High SES 
lean SD 


' ,j Total 
Mean 


SD 










, 


MALE 










Year 


1 


.750 


■ .375 


.705 


.334 


.516 


> ..343 


.695 


.348 


Year 


2 


.691 


."358 


.544 


.314 


.344 


.284 


.558 


.336 


Year 


3 


.413 


.294 


.366 


.271 


.103 


.192 


. .360 


.274 


FEMALE 


Year 


1 


.772 


.364 


.679 


.541 j 


.498 


.305 


.668 


.349 


Year 


2 


.621 

* 


.294 


..500 


.307 


.354 


.241 


.505 


.306 


Year 


3 


.365 


.251 


.284 


.216 


.176 


.168 


.283 


^24 












TOTAL 










Year 


1 


.760 


' .369 


.693 


.337 


.505 


.320 


.682 


.349 


Year 


2 


.'661 


.333r' 


.524 


.311 


.350 


.260 


.5 33 


.323 


Year 


3 


.392 


.276 


.328 


'250 


.187 


.178 ' 


.324 


.254 



»Table 7 

MIT Average Practice Score 
Means for Sex X SES Subgrouns by Vear 



Year 1 
Year 2 
Year 3 



Yeat 1 
Year 2 
Year 3 



Low SES 
Hp an SD 



Middle SES 
Mean SD 



High SES 
Mean SD 



y Total ^ 

) Mean ^ SD 



MALE 



Y^r 1 48.674 8.199 49.494 7.706 5(5.581 /.218 49.470 7.770 

Year 2 47.070 7.331 47.886 7.037 49.120/5.851 47.822 7.032 

Year 3 50.306 6.740 49.879 7.287 50.112 0.262 50.052 7.004 
~ ^ — — _ '. U- 



FEMALE 



49.800 8.486 49.860 6.933 50.780 8.538 49.874 7.559 
47.992 7.815 48.661 7.315 48.789 7.976 48.643 7.606 
48.98J^ 6.717 51.;294 8.006 49.713 7.808 50.658 7.964 



TOTAL 



49.184 8.328 
47.469 7.539 
49.721 6.746 



■49.665 7. 350 50.693 7.'953 
48.247 7.l'7l 48.929 7.123 
50.537 7.655 49.885 7'. 157 



49.661 • 7.669 
48.208 7.314 
50.337 7.472 



Table 8 
MIT Avera^y.Slow Score 
Means for Sex X SES Subgroups by Year 







Low 
Mean 


SES 
SD 


Middle 
Mean 


SES 
SD 


High 
Mean 


SES 
SD 


Total 
Mean 


SD 


MALE. 


Year 


1 


46.970 


9.147 


48.961 


8.546 


55.697 


8.250 


49.322 


9.010 


Year 


2 


51.371 


8.820 


52.225 


8.654 


•5*8.766 


9.315 


52.789 


8.946 


Year 


3 


57.030 


7.268 


57.082 


8.230 


61.721 


9.623 


57.591 


8.233 








a 


* 


FEMALE 








Year 


1 


47.852 


8.140 


50.692 


8.947 


53.961 


8.272 ' 


50.411 


8.839 


Year 


2 


50.482 


8.316 


54.148 


9.527 


57.607 


8.1-82 


54.037 


9.323 y 


Year 


3 


56 . 316 


7.848 


58.526 


8.060 


60.902 


9.616 


58.446 


8.366 


TOTAL 


Year 


1^ 


47.369 


8.696 


49.770 


8.770 


54.720 


3.271 


49.837 


8.941 - 


Year 


2 


50.984 


8.594 


53.12"2 


9.1x4 


58.099 


8.660 


53.375 


9.141 


Year 


3 


56.714 


7.520 


57.752 


8.176 


61.254 


9.585 


57.992 


8.302 
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emerged from these analyses, though there were scattered significant effects 
in three _of tifiem. ^ 

For MFF latencies, there was a marginal sex by year interaction, with 
significant linear (])<.04) and quadratic (£<.02) components. Examination 
of Table 5 shows that males had slightly longer latencies than females in 
Year 1, while females had longer latencies than males in Year 2 and the 
^ groups were nearly equal in Year 3. The largest of these differences, however, 
amounts to only .12 staj^ard deviations. There was also a year by SES intern- 
action in the latency data (quadratic component significant, £^.005). In 
general, latencies Increased with year, though the increase was small in 
absolute or percentage terms. For the high SES group , /the increase was ' 
essentially linear, for the middle group it was more rapid from the second 
to thej third year, and for the low group it was more rapid from the first to 
the second year. * * * 

MFF eriors showed a significant sex effect (£<,.01)with males making more 
errors than females in each year. In addition, thore was^ a manginal age 
by year interaction (Unear component significant at .04) r the difference • 
in error scores for males and females increased with age. Males averaged 
* .03 more errors than females in Year 1, .05 more in Year 2, and .08 more, 
per vaHd item, in Year 3. In .percentages , males made, respectively, 
A, JB, and 27% more errors than females in Years 1, 2, and 3. MFF errors 
also showed a significant SES effect, with large error differences associ- 
ated with SES level, and a year by SES interaction (quadratic component « ' 
significant, at £(.02), which apparently resulted from a greater decrease 
in errors over years for children of tht highest SES leyel than for those 
from the other two' levels. 



On the MIT, no sex or SES differences were found associf^'ed with 
average practice time,- Average slow time showed a significant effect of 
SES (£<..0001) and a marginal (£<.05) interaction of sex and SE^; low SES 
-subjects showed no sex difference, middle SES subjects showed slight sex 
differences favoring females, and high SES subjecj^showed slight sex 
differences in favor of longer times for males. Since these differences 
average less than 0.2 standard deviations, they are not iarge (:,nough to 
deserve serious effort at interpretation* ^ I 

Results from the Delay of Gratification task were also examined ; means 
and standard deviations are provided in Table 9* No systematic difterences 
were found. 

Internal Charactiaristics of MFF 



In this section^^tention is given to the reliabilities and stabilities 
of the MFF scores and to the interrelation of the MFF latency and error 
scores. In contrast to the presentation given in the previous section, v 
the scores used here and in subsequent analyses are ^nean transfo^rmed 
latencies and mean errors per item over all 18 test items administered in 
a given year; these are the moat reliable indices available. 

Coefficient alpha reliabilities are given in Table 10. Latencies had 
a* consistently high level of internal consistency in all years. Errors had 
satisfactoi:y but more modest reliability; the lower coefficient in Year 3 
may indicate that some of the items were becoming too easy. These coeffic- 
ients were obtained using data from the entire sample tested each year. 
Very similar values were obtained when the sample was broken in several 
ways, e.g., by site and, in more detailed examination of Year 1 data, by 
sex, race, age, or SES level. For the Year 1 subgroup analyses, for example. 



the reliabilities obtained ranged from*. 87 to .92 for latencies and from 
.63 to .76 for errors. 

Table 9 

/» 

, Mischel Choice Score 

Means for Sex X SES Subgroups by Year ' 







Low 


SES 


Middle 


SES 


■ High SES 


Total 


• 








Mean 


SD 


Mean 


SD 


Mean 


SD 


■ Mean 


SD 














MALE 




9 








Year 


1 


.664 


.475 


.656 


.476 


.739 


.444 


.671 


.470 




Year 


2 


.674 


".474. 


.608 . 


.490 


.571 


.507 


.631 


.483 




FEMALE 


Year 




.674 


.471 


|!612 ' 


.488 

1 


.688 


.467 


. 64.8 . 


.4/1 


IT 


ifear 


2 


.581 


.499 


.627 


.485 


.704 


.4^5 


.634 


.483 




TOTAL - 


Year 


1 


.668 


.472 


.636 


.482* 


.709 


,"1^54 


.660 


.474 




Year 


2 


.629 


.486 


.613 


.487 


.646 


.483 


.633 


.482 





-34- 

Table 10 







« 




Reliabilities 


of MFF Scores 


• 












Latency 


Errors 


N • 




year 


1 




/ 


■ .90 1 


, -.70 


1404 • 


• 


Year 


2 




o 


'.91 


.71 


1304^ 




Year 


3 






.92 


.53 


1157 . 





Correlations over time among lateircies and among errors are given 
in Table 11 for the total longitudinal sample, and by sex, SES level, and 
the various sex by SES 'level combinations. For the total sample, errors 
bad reasonably high stability "over time in relation to tl.eir reliabilities. \ 
The correlations, corrected for attenuation were *68, ♦62, and .77 for Years 
1x2,1x3, and 2x3, respectively. Latencies, however, had mlnimcl. 
consistency over time despite their greater wi thin-year reliability $ - 
correction for attenuation yields coefficients of .18, .20, and -21. 
Examination of the coefficients accordiug^o sex and SES breakdowns .does 

not suggest any systematic difference in stability associated vith* these 

»' . ^ 

factors. Isolated comparisons' can be made vhich would yield significant 

differences , but in the absence of specific hypotheses regaiding which 

comparii>ons might show differences, these are likely to represent non- 

meaningful fluctuations rathe^ than generalizable differences. 

Correlations between latencies and errors within each vear's data 

are presented in Table 12. Fpr the..total longitudinal sample, the'' / 

coefficient is positive in Year 1 and nonsignificant (_r =^.06, £^M0). 

It is low and negative in Year 2 (r = - . 10 £< .005) ; and it is stronger- ' 



3 
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Table 11 

Stability of MFF Scores Over 
Years for Sex X SES Subgroups 



Low SES 
Years 



Middle SES 
Years 



High SES 
Years 



Total 
Years 



/ 


1x2 


1x3 


2x3 


1x2 


1x3 


2x. 


1x2 


1x3 


2x3 


1x2 


1x3 


2x3 


Latencies 












J' 










< 
























-« . 






^ Male ^ 


.09 


-.04 ' 


.21 


ill 


.16 


.22 


.22. 


.36 


.24_ 


.21 


J4 ' 


.21 


Female 


.15 


.28 


.07 


.16 


.18 


•19 


.05 


.25 


.48 


.13 


.24 


47 


Tptal - 




.13 


.13 


.21 




.2] - 


.12 


.28 


.37 


.16 


.18 


.19 


J- 

•Errors 


























■ Male 


.4.6 


.35 


.31 


,.42 


.33 


.38 


.54 


.53 


.64 


.47 


.40 


.42 




























Female 


.40 


\29 


.43 


.44 


.32 


i51 


.46 


.11 


.27 


- 4^ 


.34 


.51 


total 


.39 


.32 
r 


.36 


.43 


.33 


.45 


.50 


.33 


.45 


.48 


,38 


.47 



negative in Yepr 3 (r = - . 36 .0001) . The dif ference in corre- ' 
lations from year to year is highly significant; by a conservative test, 
the Year 1 and 2 correlations' differ at the .001 level, while Year 2 
and 3 correlations differ at the .0001 level. These correlations sup- 
port the interpretation that in Year 1 response latencies did hot serve 



an index of a reflective or impulsive style as they did in Year 3. 



In the VLntermediate year some evidence for the presence of th-s .style is 



found. 
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Table 12 



Correlations of MFF Latencies' With Errors 



for Sex X SES Subgroups by Tfear 



Low SES Middle SES , High SES Total 



Year Year , Year j Yeai; * 

1 2 3 1 -2 3 \ ' ^ ^ 2'\ ^3 



Male .06 .14 --42 . .12 -.06 -*28 .08 -.31 -.21 .09^ -,01 -.30 
Female ,10 -.09 -.36 -.02 -.29 -.43 ^ .24 -.29 -,41 .01 -.20 -.43 
Total^^.07 .03 -.3& .^7 -.17 -.34 .17 -.30 -.31 .06 - 0 -.36 



The same relative sequence of correlational changes -.cas fot/id for each 
sex, each SES level J and for five of the six sex by SES subgroups. There 
are, however, two further differences of interest presented in Table 12, 
First, there was. a sex difference in the correlations. lA Year 3 females 
showed a ma^inally stronger negative correlation between latencies and a' 
errors than did males (£(.05). In Year 2 they had a significant negative 
correlation (_r = -.20, £<.0001), where males showed a near zero^relation 
(i = -.01); these coefficients differed significantly (£(.005). In Year 1 
tffere was no significant sex difference in the correlations, though the 
coefficient for females was a lower positive correlation than • that for males 
(£(.25). It appears, therefore, the." the refiection-impulsivity dimension 
"d^ self-regulation became a co^trib'utor to the behavior of the females 
earlier than it manifested itself in males, but that by the kindergarten year 
it x^as oevidcnc in children of both sexes," - 



, ;/ . Second, a comparable pattern was fourid in socioeconomic level, in 
Year 1 latencies and. errors were uncorrelated j^or children of all SES 
levels and .in Year 3- they were negatively correlated for all levels, 

,in Year 2 they were uncorrelated for low SES children, had a low negative 
correlation for middle SES children, and were more strongly negatively 
correlated for the high SES group. Again, there appears to be a differ- 
ence in rate of development 'of the stylistic variable, with its manifesta- 
tion apparent earlier in children of higher socioeconomic status backgrounds. 
Finally, considering sex and SES. together, the coef f?.cients were a^ would be 
expected: for neither sex was there a negative relation in Year 1; for both 
there was such -a relation in Ye^r 3; and in Year 2 the relation was found 
for females of middle and high SES, but for males only in those of high SES, 

Internal Characteristics of MIT 

Table 13 presents reliabilities for the MIT average practice a^ 
average slow scoi;es. These are coefficient alphas derived from the 
correlation of the two practice or the two slow administration subtest - 
scores. The table includes, for Year 3, th'e comparable coefficients 
for practice and fast^mf-istration, trials given after completion of 
Che four trials which were common t6 all years' data. Pra'ctice scores were 
not strongly related to one another; the uncorrected correlations ranged from 
.16 tp .22 for the initial practice trials. "Slow" trials (as well as "fast" 
trials) had --j higher lev^]' of consicLency-. 

Correlations of Che average practice and- of the average slow trials 
over years are given in Table U for the total -longitudinal sample and for 
the various sex and'SES subgroups. For practice trials there was little 
consistency over measurement occasions. For slow trials moderately good 



Table 13 



Reliaba litie's of MlT Scores 



/ 



/ 



Average 
Practice . 



Average / 
Slow / 



Average 
Practice^ 




/67 



/ .69 



.63 



Average 
Fast^ 



.45 



.60 



Scores from practice trials preceding "fast" instructions. 



\ 



consistency Uas found. Correcting the correlations for the total 

longitudinal sample for attenuation yields coefficients of .62, .41, and 

.49, respectively, for Years 1x2,1x3, and 2x3- There was no evidence 

of sex differences in the stability of *coef f icients , but suggestive evidence 

for an SES difference, with higher SES children perhaps showing greater 
• • 

consistency over time on slow trials. 

Correlations between practice and slow scores averaged around .5 for 
the three years, with subgroup correlations ranging from ,28 Yo .64 in no 
appajrent pattern. These relations , however, involve subtest-specif ic cor- 
relations; that is, practice and slow times on walking and on drawing each 
corre'lated about .5, while practice times from one subtest and slow times 
from the other correlated around .2. Thus, there is little general response 
tempo variance reflected in .the relation of these two scores. 



ERIC 
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Table 14 
Stability of MIT Scores Over. 
Years for Sex X SES Subgroups 



I.^w SgS 
Years 



Middle SES 
Years 



High SES 
Years 



Total 
Years 





1x2 


1x3 


2x3 


1x2 


1x3 


2x3 


1x2 


1x3 


2x3 


1x2 


1x3 


2h3 


Average Practice . 










« v« 
















Male 


,12 


-.02 


.18 


.05 


-.03 


.00 


.27 


.18 


.36 


.09 


.00 


.09 


' Female^ 


.27 


-.07 


.05- ' 


.13 


.00 


.01 


.27 


.02 


.16 


.18 


-.03 


.05 


Total 


.19 


-..05 


.12 


.09 


-.01 


.01 


.27 


.07 


.;22 


.13 


-.01 


.07 


Average Slow 










* 1 
















Male 


.35 


.03 


.24 


.19 


.31 


.29 


.54, 


.30 


.46 


.42 


.27 


.32 


Female 


.44 


.18 


.18 


.35 


.26 


.30 


.38 


.19 


.37 


.39 


.25 ■ 


.32 


Total 


.38 


.09 


.22 


v40 


.29 


.30 


.45 


.24 


.41 


.42 


.27 


.32 



A more detailed analysis of score relations ^rom the MIT was made 
with the Year 3 data in which* additional practice and fast administration 
trials were included. Following the reasoning of Massari, Hayweiser, and 
Meyer (1969), relations of fast trials to other trial scores can be used to 
infer the degree to which ability to follow instru^ons contributes to the 
child's slow performance. If those children who succeed^in slowing their 
response on request are also those who succeed in speeding their response 
when asked to do so, it. may be that the task is assessing th^ir underst;anding 
of instructions rather than their ability to slow their response rate. 



Correlational analysis, however, indicated that for each subtest the two 
practice trials and the fast trials were correlated on the obi^r of .5, 
while for each subtast the slow administration trial correlated less than 
.2 with the fast administration. Fast performance was related to practice, 
not to sloV scores. 

A principal components factor analysis of the eight time scores 
obtained in Year 3 emphasizes this point. On Varimax rotation three clear 
factors emerged. The first was specific to the drawing subtest, and had , 
high loadings (.75 to .84) for the practice and fast trials along with a 
moderate loading for slow, scores (.45). The second presented a comparable 
picture' for the walking oubtest — practice and fast trials loading .78 to .80, 
and slow trial loading .38. The third, finally, had large loadings only for 
slow trials (.77 and .81), while loadings for the remaining six scores ranged 
from .31 to -.21. Thus, common variance in slow performance does not tcilect 
either the child's skill in performing the motor activities required or a 
preferred tempo of response; it is specific to the situation in which the child 
is asked to perform slowly, i.e., to his self-reguiatory ability in this task. 

Relation^ Among Self-Regulatory Behaviors 

Table 15 presents intercorrelations of MfF latencies and errors,^ MIT 
average practice and average slow trials, MIT average practice (for fast 
administration) and average fast trials for Year 3 data, and Delay of 
Gratification scores, separately by year of testing. Similar matrices 
were obtained for each sex, SES level, and sex by SES level combination; these, 
however, will not be presented. 

The Delay in Gratification* task showed no relation to any other measure 
in the matrix. It should be noted that since this is a one-item task, no 
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reliability index is available for the score. There was, however, no 
stability of performance over the two years in which chli measure was ^ 
given (r^ = -.01). Hence, the absence of relations may simply have been 
due to unreliability of an index depending on a single decision by the child • 
It may also be noted that in correlational analyses of the larger cognitive 
battery administered in the first two years of the study, this measure 
failed to relate to any other performance index, A nonparametric structural 
analysis? of the Year 1 battery did suggest some similarity to performance 
on a risk-staking index; it may be that factors unrelated to ability to 
delay gratification, such as the child's trust and confidence 'in the 
examiner's promise to deliver the delayed reward may harve been more 
important than delay ability or preference in this situation. 

MIT practice scores had no relation to MFF errors. In^ the Year 3 
data, though not in Years, 1 or 2, they did have a low positive relation to 
MFF latencies (_r = .tk and .26 for first and second series of practice 
trials, respectively). Of greater interest, however, is the relation 
between MIT slow performance and MFF scores. Here there was an apparent 
difference across years: at all ages low error scores on the MFF were 
associated with slow response execution on the MIT; the coefficient was 
on the order of .3 in each year. MFF latencies, however, were unrelated 
to MIT slow performance in" Years 1 and 2 (_r*s of .04 and .07), but in 
Year 3 long latencies were associated with slow MIT performance (r; = .32). 

Examination of subgroyp data indicates that this pattern was found 

consistently for the various breakdowns of the sample • For the six sex 

* > 
i 

by SES combinations the range of coefficients obtained was as follows: 
for MFF errors, correlations varied from -.IS to -.47 with a median of 



T 



< 
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S-.26 for males, and from -.11 to - .30 vith a median ot -.20 for females. 
For MFF latencies in Years 1 and 2, the coefficients ranged from -,02 to '.07 
with a median of .05 for males/and from -.15 to .2C with a median of \03 for 
females. Finally, for MFF latencies in Year 3, they'were .41, .32, and .3^ 
for low, middle, and high SES males, and .34, .29 , and .19 for females of 
the three SES levels. No pattern of differences was found with respect to ^ 
9E^.' For sex the direction of difference was toward stronger relations for 
males between MIT slow performance and both Mr? errors and latencies. The 
differences here- were small, however, and did not approach significance. 
Discriminant Validity with Reapect to General Ability 

The next question to be considered is that of the relation between 
self-regulatory ^^ehaviors and measures of/ more general ability or competence. 
Do the sel^^egulatory measures provide an assessment of an ability which 
is dis^n^isha^^ from the general level of competence at which the child 
performed investing? ''Distinguishabilj^ty" does not require that general 
ability and self-regulatory ability be completely independent of one another^ 
by.t only that .when variance which the self-regulatory measures sh^re with 

ability is removed, these measures continue to show positive cor- . 
relations. # 

Relations among the three ability measures and their stabilities over 
yea^ jre given in Table 16. General achievement, knowledge of grammar, and 
understanding of rudimentary quantitative concepts al shared a substantial 
part of their variance, and did not appear to define separate. ability 
dimensions in the current sample during these early years of development.' 
(In factor analyses of the Year 1 and 2 daca, these' three measures, along 
with the remaining cognitive measures in the batterv, loaded on a single 
factor.) ' . , - 
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Table 17 presents the correlations between self-regulatory behaviors 
and ability measures. As might be exoecte'd from their lack of factorial 
difference, the three ability measures correlated very similar Jy wir-h e^ch 
of the self-regulatory behaviors, \ftere substantial correlations were to 
be found, the Preschool ihventory generally showed larger correlations than 
did the other two measures, particularly during the first year of the study. 
It is likely that thisi^is simply a reflection of the greater reliability of 
the measure, which is a test of approximately three' times the length of 
either of the other two. 

The ability measures were significantly correlated with MFF errors in 
each year; vith MIT slow performance, though not so strongly, in all three 
years; and with MFF latencies, again not strongly, in only Year ^-data. 
Thus, there was again evidence that the MFF latencies had a different 
meaning in Year 3 from that in earlier years. In Years 1 and 2 they bore 
no relation to measures of competence, either within the self-regulatory 
domain or in the larger general ability domain; in Year '3 they had moderate 
but consistent correlations with both kinds of abilities. 

. Correlation matrices were also obtained for the various sex, SES, and 
sex by SES subgroups. No differences were found associated with these 
breakdowns of the data. 

Partial correlational analyses were conducted to discover whether 
significant relations among self-regulc ory measures would still be Pouird 
when variance shared^with cognitive indices was removed. The cognitive 
measure used in these analyses was the Preschool Inventory, which appears to 
represent the cognitive domain well and which, as a mpre reliable index, ' 
also showed the largest correlations with ch^ self-regulatory behaviors. 
Table 18 contains correlations among MFF latencies and errors. On the left 
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Table 17 



(Jorrelatlons Between Self-Regulatory Scores 
and General Ability Scores by Year 



I 



Self-Regulatory Scores 
Year 1 

MFF Latency 
Errors 

MIT Practice 
Slow 

Mischel 

Year 2 

* MFF Latency 
. Errors 

MIT Practice 
Slow 

Mischel 



General Ability Measures 
Matched Pictures Enumeration 

I 



V 



-.02 
-.28 

.15 
.29 

.01 



-.02 
-.49 

.11 
.33 

-.09 



-.03 
-.22 

.04 
.20 

-.00 



.01 
.•51 

.09 
.37 

.07 



Preschool 
Inventory 



-.03 
-.50 



.14 
.46 

-.05 



-.02 
-.63 

.11 
.41 

-.09 



/ 



Year 3 



MFF Latency 
Errors 

MIT Practice 
Slow 

Practice 
Fast 



.21 

-.43 

.05 

.28 
.03, 

r.06 



.31 
-.47 

.08 

.29 
.13 
-.05 



.23 
-.53 

.05 

. .27 
.06 
-.07 



9 
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Table 18 




• 




» , 


Zero-Order and Partial Correlations 
Scores by Sex and Year 


Between MFF 
















\ 






• 


Zero-Order Correlations 




Partial ^ orrelations 


Gioup 




Latency X 




• * 

* Latency X 


.< 




Error 




* \ 

Error 

(PSI held constant) 


Yedr 1 


Male 


.09 




. j 

.07 




rciUciXc 


.01 




.03- 


Year 1 


Male 


-.01 




-.05 




remaxe 


-.20 




-.26 


Year 3 


Male 


-.30 




-* 24 




Female 


-.43 




-.34 













c 



side of the t^ble are given the zero-order correlations, and on the righ^ 

are given partial correlations, in which the influence of the Preschool' 

\ 

Inventory has been removed. Coefficients are^presented separately by sex 
for each year's^data. - 

I ..^-Pa'r rial ling an index of general ability out of the latency-error 

, • * .. ^ 

relation did not reduce this relation substantially for any eex-year com- 
h 'nation; thus, the self-regulatory dimension which appears for females in' 
Year 2 and for both sexes in Year 3 is distinguishable, in those subsa^mples, 
from gemeral ability. Moreover, there is no support for the argument 
prersented by Lewis et al. (1968) that MFF errors are more a function of the 
stylistic variable for males than for feniales, with females' "errors more' 
dependent on ability level. In fact, the Year' 2 data, showing a significant 
latency-error relation for females 'but not for males, and the Year 3 data, 
showing nonsignificant differences in the direction -of stronger latency- 
error relations for females than for males, indit.ate a trend in the 
opposite direction. \ 

, Table 19 contains zero-order and partial correlations between MIT C 
slow administration scores and the ^IFF latencies and ecrors; again the 
Preschool Inventory score was the score partialleJ out. For both ^exes, 
removing variance shared* with a general ability reduced the relation of 
MFF errors and MIT slow times to nonsignif icance; tl»us, their relation 
appears to have been based on the pdrLion of each that represents general 
level of ^Dfiipetence. The correlations of i.itencies with th^ >^IT slow score, 
however, present a different picture. In Years- 1 and 2, where the zero- 
order correlation was near zero, the partial correlation was also. In 
•Year 3 data, however, there ^s evidence that MFF latencies shared 



\ 
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Table 19 ' " ^ 

Zero-Order and Partial Correlations Among 
MFF. and MIT Scores Sex an/i Year 



^ 1r 



i. 







<c*ero— urae r 


Correlations 


Partial Correlations 






MFF Errors X 
MIT Slow 


. ' MFF I.;?tency X , 
Mil Slow 

X - . 


MFF Errors x 
MIT Slow 

(PSI held 


MFF Latency X 
MIT ^low 

' (PSI held •• 


Group 








constant) 


constant) 


Year 1 


Male 


*• 

-.31 


.04 


-.11 


.08 




Female 


-.30, 


.05 


-.09 


.04 


Ye§r* 2 


Male 


i 

"".-•29 


. .06 


.00 


.09 




Female 


,/-.27 


' .08 


-.08 


.10 


Year 3 


Male 


-.27 


.33 


-.12 


.29 




Female 


-.23 


- .30 


-.0^ 


.21 



ERIC 



variaiKie with the MIT slow performance which was not geueral ability 
variance., Thu^, it appears that, along with a developing relevance for 
performance of the reflective-Impulsive style, as measured by the hFF, there 
IS a d'eveloping relation between stylistic and ability measures of self- 
regulation. The partial correlations are relatively low but -reach a * • 
satisfactory level of confidence (fcr males, .29, £<.0001; for females, 

jr - .21* £< .0001); th^se coefficients do nat differ significantly fron on6 
another (£ <-.25). 

Discriminant Validity with. Respect to Response Tempo 

It is apparent in tbe data- examined thus far that the meaning of the 
self-regulatory measures showed a change over age, toward incre^xsing con- 
vergence of the several measures in this domain. It is als.o apparent that, 
the common variance among these measures is distinguishable from general 
ability- variance. It remains to be^een, however, to what degree these 
measures provide an index of a more general dimension having to do with the 
child's preferred speed of response, irrespective of the cognitive demands 
of the task. The only evidence which has been presented with respect tc 

c 

this issue invcUes the correlational differentiation between MIT slow ' 
performance and the practice and f'ast administration scores on MIT; this 
dif ferentiaMon argues that slow performance, and the MFF scores to the 
degree that they share Variance with MIT slow perfonnance, depend on 
something other than such a response tempo dimension\ Here, th^ several 
additional time scores will be examined to provide further evidence on 
response tempo- 

One indication that response tempo is distinct from sel f-regulalfory 
ability is given by an examination of mean changes for tempo scores- over 



9 



-51- 



Xable 20 

Means ^or^es;.onse Teinpo Scores by Year 



Score 



Year 1 



'Mean SD 



Year 2 



Mean SD 



Year 3 



Mean SD 



'Seguin Form Board- 
Fastest time., ^ 



Preschool Embedded 
Figures Test-Lacency 
tc first response. 2 



Sigel Object Categor- 
rization Test-Latency 
to first choice. 



1/63^ 0.20 



.842 .174 



.799 *216 



l.AA*^ 0.13 



.752 ,169 



.764 .202 



.756 



.136 



.826 .179 



Jn minutes 

Transformed by log (X). 



years. Table 20 provides mea.is for these measures'. Time taken on fastest 
^'^^it Seguia Fotm Board, which was given only in the first two ye^rs 



collection , 



of data collection, decreased from the first to the second year by about one 
standard deviation. Latency lo first, response on the Presdiool Embedded 
Figures Test also decreased from the first to the second year, and did not 
change from the second to the third year. Here,; both the linear and the 



quadratic age trend were significant (p<.0001). Finally, latency to first 
objec]: choice on the Sigel Object Categorization Tasi showed a significant 
quadratic trend (p<.0001); latencies decreased from the first ^o the second 
year, and then increased to the third year. None of t? se measures, then, 
followed the pattern .of monotonic increases with age which were found for 
MFF latencies, for MFF accuracy (here, a decrease in error scores), and for 

r 

MIX slow performance. 

Correlations over time and acrooS measures for the temro scorea showed 
the Sequin score to differ in several resoects from thp Sigel task and the 
EEFT. Seguin fastest time had high stability from ^he first xo the second 
year's testing (£ = .53), whi^le the other two scores had low stability 
coefficients, ranging frqm -.03 to -.20, Also, within year the Sigel and 
PEFT scores had a low but quite consistent positive correlation (ranging 
from .20 to .23 for the three years). The Seguin scores also correlated 
positively with the two latency scores, but with a range from 01 to '17, 
and a median correlation of .07. The same patterns of correlations were 
found when data were examined for the ^various sex and SES subgroups. 

Correlations between these three measures and the three general 
ability 'Tileasures under examination in this* repott also show differences. 
The Seguin score correlated negatively with the ability measures; that is, 
fast times oii Seguin were associated with higher scores on the Preschool 
Inventory, Matched Pictures, and Enumeration test^. nme on this task 
thus appears to index perceptual-^motor coordination, ability to follow 
instructions, or other components of ability represented in the general 
ability domain. Sigei and PEFT latencies, on the other hand, had no con- 
sistent correlatioa with the ability measures; over the three years for 
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which correlations were available, the range of coefficients was from 
-.19 to .10, with a median of -.03. 

Table ^1 presents the correlations between self-regulatory behaviors 
and the Sigel and PEH' .latencies , for the total longitudinal sample. 
Response tempo measures had negligible correlations with MFF errors, with 
MIT practice and slow scores, and with the Delay of Gratification measure, 
Sigel latencies, however, were moderately correlated with MFF latencies in 

Year 1, had a negligible correlation with them in Year 2, and showed a 
\ 

moderate positive ci^rrelation in Year 3. PEFT latencies had a lower 

^ • ' Table 21 

^ * Correlations of Response Tempo Scores 

With Self-Regulatory Scores hy Year 



Self-Regulatory Scores 


Response Tempo Scares 


Year 
Sigel RT 


1 

PEFT RT 


Year 
Sigel RT 


2 . 

PEFT RT 


1 

Year 
S^igel RT 


3 

PEFT RT 

* 


MFF Latency 


.46 


18 


.07 


. -.10 


.•29 


.18 


Errors 


.11 

• 


-.11 


-.03 


.06 


-.02 


.07 


MIT Practice 


.02 


.03 ' 


: .08 ' 


-.07 


.18 


.07 


Slow 


.02 


.12 


.09 


.04 


.11 


.07 


Practice 






f 




.19 


.08 


Fast 






S ' 




.15 


.03 


Mischei 


.00 ■ 


.03 


.03 


.06 


_1 
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correlatioa with hlFF latencies but followed a similar pattern, in that 
the Year 1 and 3 correlations were higher than that in Year 2, 

This pattern' was repeated tl. oughout the various ^ex and SES subgroups,; 
a detailed presentation of the correlations involving ^^FF latencies is given 

in Table 22. • 

• * 

Table 22 

Correlations of Response Tempo Scores With MFF 

Latencies lor Sex X* SES Subgroups by Year ^ ^ ^ 



F 1 
















Year 


1 


Year 


2 


Year 


3 


Gro^p 


Sigel RT 


PEFT RT 


Sigel RT 


PEFT RT 


Sigel RT 


PEFT RT 


All S^s 


.46 


.18 


.07 


.10 


.29 


.18 


Male 


.43 


.16 


.05 


.13 


.31 


.25 


Female 


.49 


.21 


.07 


.00 


.26' 


.11 • 


Low SES 


.46 


.25 


-.02 


.18 


.20 


.20 


Middle SES 


.47 


.16 


.08 


.09 


.32 


.20 


High SES 


.44 


.23 


.25 


.18 


.37 


.17 


Male Lov SES 


.50 


.28 


.04 


.28 


.10 ■ 


.21 


Middle SES 


.41 


.10 




.11 


.36 


.25 


High SES 


.36 


.20 


.12 


,34 


, .41 


.31 


Female Low SES 


.42 


.21 


-.12 


. 14 


.30 


' .19 


Middle SES 


.55 


.23 


.06 


.11 


.28 


.14 


High SES 


.46 


.22 


.35 


.00 


.38 


.10 
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These data suggest that the MFF latencies, during the first year of 
the study, were largely indexing response tempo. By the second year Lhis 
{was no longer true; their relations with tempo measures had dropped to near 
zero. In €i\e third year, however, moderate positive relations with the 
tempo measu.^s ag^ain appeared. Perhaps at this point in development, 
Sigel latencies may also have begun to show differences associated with 
a reflective or impulsive style. Recalling the earlier discussion of the 
Slgel test, if the child is faced wi.th uncertainty as to which he will 
perform of several groupings he is able to make the conditions for 
elicitation of stylistic variance are present; around age six some of 
the children in the sample may Indeed have become capable of seeing and 
reflecting upon several alternative grouping possibilities. 



Discussion 

» 

Several aspects of the results presented here converge to indicate a 
change with age in the meaning of the self-regulatory behaviors; all in- 
volve changes in the correlations of, MFF latencies with other scores. To 
summarize, MFF latencies, from the pr^-nursery school to the kindergarten 
year, go 1) from no relation to MFF errors, to a significant negative 
relation; 2) from no relation to MIT slow scores, to a low but significant pos 
itive relatidoi^nd 3) from a moderately strong positive relation to latencies 
on the Sigel Object -Categorization Test, to no relation, and then to a 
moderate positive relation. The latencies also go from no relation to 
Preschool Inventory scores, representing the general ability domain, to 
a low positivej^ correlation in Year. 3. 

The results from the Year 3 testing are consistent with thos which ^ 

i 

have been found by other investigators working in this domain* Kagan and 
his collaborators have shown in many studies with elementary school children 
the negative latency-error relation which appeared hare (e.g.,, Kagan, 
Pearson, and Welch, 1966; Kagan & Kogan, 1970K and have found a positive 
relation between MFF latencies and the ability to perform a motor act 
slowly (Kagan et al., 1964; see also Hess, Shipman, Brophy & Bear, 1969; 
Ward, 1968b). The latency-error relation has been seen in children below 
the elementary school age (Harrison & Nadelman, 1972; Katz, 1971; Lewis et 
al., 1968; Meichenbaum a Goodman, 1969; Mumbauer & Miller, 1970; Wara 
1968a; Wright, 1972; Zucker & Strieker, 1968) as has a j^ositive relation 
between MIT slow performance and MFF latency (fjarrison a Nadelman, 1972). 
Banta (^1970) also reported a positive relation between MFF and MIT perform- 
ance; tut his MFF score was based solely on errors and so may have related 
to MIT only through variance shared with general ability. 
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The present results differ from those in all the studies reported above 
in that ther^ was no relation between- MFF latencies and errors in the first 
two years. There is, however, evidence that the- difference is one of popu- 
lations rather than of contradictory findings. Age and SES characteristics 
of the children studied in the eight invest>igations with preschool children 
which are listed above are given in Table^as.-- Note that in five of the 
eight studies, the samples were exclusively middle class, and that in four 
of them, the children were of kindergarten age — actually.^ in kindergarten 
classes in two studies, and with an average age ranging from 61 to 69 months 
in all four studies. Further, there are no samples in this -list which the 
children were both of lower SES and of an average age less than five* years. 
It is easily assumed, from the number of reports which have provided p^)sitive 
findings with respect to the' MFF in both elementary and preschool samples, 
that the negative relation between latencies and errors has been found over 
the entire preschool age range in populations including all levels of SES; 
but in fact the low SES — younger age range ^ to which the present sample 
corresponds, appears not to have been examined in these studies. - 

These considerations, suggest that for many^children the ages from 
around three to five represent a transition period ■ the organization 
of self^-regulatory behaviors. Children who are very aright or who are 
highly advantaged may complete this transition earlier, perhaps by around 
the age of three to four. V/right's . (1972) youngest sul?sample, ranging in 
age froip 34 to 49 months, and Lewis et al.'s (1968), with *44 month ^olds, 
both showed significant negative relations between latencies and errors, 
iAp lying that these children had reached a point in development at which long 
latencies were employed in the service of superior information processingc 
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Table 23 



Age and SES Characteristics of Preschool Samples in MFF Studies 





Reference 


Age 


' SES 


gm .... „^ 

Harrison & Nadelman, 1972 ' 


•48-60 months 


Middle Class 


Katz, 1971 


44-65 m5nths 


<^ (Private Preschool) 


Lewis et al. , 1968 


44 months 


Middle Class 


Meichenbaum & Goodman, 1969 


63776 months 


Middle Class 


Mumbatier.& Miller, 1970- 


56-68 months 


Advantaged & Dis^^dvantaged 


Ward, 1968a 


50-78 months 


Middle Class 


Wright » 1972 


34-80 months 


Midaie Class * 


Zucker & Strieker, 1968 

< 


""'""1.. 


Middle C^ass & H^.^ . otart 



Children who are not so favoVed, however, appear to reach this point at a 
later age. The present sample as a whole had not b^un this transition at 
the average age Of 3 1/2, i.e., in the first year of testing; it had com- 
pleted it by^ the age of 5 in the t^Lrd year of testing. Thus, the 
question is one of rate ^of development, not of a different developmental 
course, except 'to tha degree that a longer period of less adequate seif- 
regulation- has implications for the child's learning during this time. Note, 
also, that the differertce suggested Is one oj the integration of behaviors, 
not of the mean levels of performance, in the present sample all children 
were responding very quickly relative to the time taken by older children 
on the MFF, and relative 4s well to the time they would have needed in order 
to perform the task in a more or less error-free manner. Ths transition which 
is proposed as occuring during the 3-3 year old range, linally, should not 
be confused with that which Wliite (1965) and others have suggested comes 
around the time of entry into t\ ^ elementally scho'ol system, and which may ^ ^ 
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be in part dependent on the additional cognitive^equirements the formal 
educational system imposes on the child's performance. 

This interpretation is post hoc; however, it is given additional 
support by a consideration of results obtained when th^ present data were 
analyzed by the sex and SES of the child. With respect *:o SES , Year 2 
latency-error correlations were .03 for the lowest SES group, -.17 for the 
middle group, and -.30 for the high group. ' Thus , the least advantaged children 
showed no signs of development of tht expected relation during this year; the 
most advantaged showed performance comparable to that obtained one year later 
by the sample as a whole ;l and'twe middle *SES group showed intermediate results. 
These data clearly fit 'the hypothesis of a differential rate of growth in 
the relevance of the' sty listic variable for performance. Likewise, in look- 
ing at results according to the sex of the child, in Year 2 males showed a 
iaten y-error correlation of -.01, while females showed one of -,20. If- 7lt is 
assumed that females are generally more cognitively advanced during the pre- 
school years, these coefficients also fit the differential growth hypothesis. 
The weight of such evidence as th,ere is favors this assumption (Maccoby, 
1966). In the pijesent sample evidence for female superiority in performance 
on ability measures was mixed. Two of the three ability scores examined 
for this report showed a significant sex diff£>rence favoring females (£(.001;, 
while the Preschool Inventory performance exhibited a nonsignificant trend 
'in the same direction in each of the three years of testing. On the other 
hand, analyses based on performance of the larger sample from which this one 
was drawn generally faiJ'^d to show sex differences in the first two years. 
The absence of a sex by year interaction suggests that this difference is not 
a function of changes over age in ^^ex differences; perhaps it reflects some 



contingency among sex, ability, and the child's continued availability over 
time for testing. 

The question of sex differences in self-regulatory behaviors is an 
important one. Maccoby (1966) has sumiaarized ^evidence suggesting that the 
meaning of an impulsive personal style varies with sex. Intellectual 
functioning appears to be associated positively with indices of impulse 
expression in females, and negatively with the same variables in males. 
If males and females generally differ, such that most females are in some sense 
too highly controlled, and most males t^o little, these findings indicate that 
a less extreme position with respect to impulse expression is optimal. The 
existing data with respect to the more cognitive self-regulatory behaviors 
examined in thi« report, however, do noir*conform to this generalization. 
Rather, where relations nave been found, they indicate that for both sexek 
general intell^ectual lunctionin^ is higher in those wito are more controlled. \ 
The present report is not adaressed to these issues, except in so far as 
it examines general ability correlates of the self-regulatory measures 
employed; and here, where there were relations between self-regulation and 
general ability, they were uniformly positive. Subsequent reports, in 
which implications for a broader range of cognitive and noncogni::ive 
behaviors are examined,, should contribute more fundamental inf on^iation. 

It should be emphasized that the younger children in the present sample 
'were nor in any sense totally lacking in self-regulatory ability. On the 
MIT, for example, even the youngest children tested in the first year of 
the study were able to slow their response execution upon request. Moreover, 
while £hey were unable to withhold response on MFF crials long enough to 
insure high accuracy, they responded only a little mcyre quickly (and with 
very similar error rates) than the middle-class three-year-olds tested hy 



Lewis et al. (1968), where a^ least in males the ref lection^ impulsivity 
dimension was clearly manifested. It is the organization of these behaviors, 
not the level, which is at issue. 

Perhaps these results can be interpreted as another instance of the 
developmental sequence proposed by Flavell and others., which was alluded to 
in the introduction. The young child is not lacking in sel^-regulatory 
ability, as seen in his MIT performance. What he l,atks is an underptariding 
that it is to his advantage to bring this ability to bfear in his test-taking 
performance. With increasing age and experience, he may simpl/ learn that 
abilities he has an^^ uses on command are relevant for task performance, and 
so wir^ come to apply them without specific instruction. 

A related possibility Is that the young child's goals in the task may 
rot be those of Che tester; for some children, pleasing the examiner, being 
"fair** by making sure that their choices are distributed over all the 
options, and similar '*task irrelevant" objectives may be equally as important 
'as obtaining ^high accuracy. Part of the set with which the older or more 
advantaged child approaches the task may include a greater orientation toward 
intellectual achl^ement; and so the developmental change may reflect not 
'just changes in recognizing the relevance of an ability for task performance, 
but also changes in an understanding of what an adult is 'requesting in 
setting the task. 

Kagan et al. (196^0 suggested an alternative explanation of the origins ( 
self-regulatory ability, proposing^ that cognitive impulsivity might be an 
outgrowth of a general, perhaps physiologically based, 'quick response tempo. 
From this perspective it could be argued that the ability to withhold or 
delay response would inc4*ease as part of a general developmental sequence; 
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and that only wheti the child has reached a point at which a modera^f: delay 
is possible can he bring his cognitive' abilities fully t:o bear on. task 
performance. The present data are less compatible with this possibility^ 
than with the cognitive ^nterpretat^ in several respects* .First, as has 
been indicated* all the children tested showed some ability to slow their 
response rate on command,* It is not clear why children should be physio- 
logically unable to delay on thfe MFF but^ble -to do so on the MIT* 'Second, 
• there was little evidence for ' the general response tempo dimensio^n which 
this explanation implies should be found in young children • MIT, practice 
scores showed little stability across sub£ests or across years, and little 
relation to other response tempo indices examined. These indices themselves 
had low inter correlations and stabilities. The only notable exception to^ " 
this pattern was the moderate relation between MFF and Si^el latencies 
in \ear 1. Third, this argument implies chat indices *pf response tempo in 
the early years should fce predictive of Self- regulatory behaviors at a 
later poinc in .developmefft. The relevant correlations (not presented) did 
not show this relation. 

The present- report, in. discussing correlational changes with age, 
involves inferences Irom group ^data to changes over time in the task approach 
taken by individuals. S.ome questions as to individual changes remain 
unanswered through this approach. For example, given that some individual.*? 
became *"reflective*< (slow and accurate) on the MFF in Year 3, were these 
more likely in Years 3f and 2 to have been "impulsive" Wast and inaccurate) , 
fast and accurate, or slow and ina'ccurate? The product moment correlations 
examined ^dicate only that there was little a^eral.l consistency across 
t years in latency considered alone; it remains possible that there is some 

/ 
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predictability in movement:, from one of these ^subgroups to ^^nother. As 
another example, once individuals can* be described as falling at some 
.point on the reflective- impulsive dimension, what i^the course of their 
change from year to year? Does ttie equation ^exp^ssing the regression 
of latencies on errors remain cons tan*- over /iime, with individuals 
changing in both latencies and e/rors ijr such a way as to fall on the 
same regression! line; or^ does the r^^ression equation change svstematically , 
perhaps with the same latency a*: a later age being associated with a lower 
error score? The data avaii:aDle, e ^iecially when combined with data from 
these tasks obtained^^^ater years of the study, will permit examination 
of some of these questions. It is possible that sequences of Individual 
change w^.ll b^as important as information on overall level of performance 
for unde^jranding the ways in which family and educational variables affect 
children's development. 

Finally, though the increasing Integration of ?elf-regulatory behaviors 
with age has been the focus of attention, the six-year-olds in the present 
r*:udy still showed a relatively low level o'f such integration. Approximately 
12% of the variance in MFF latencies was shared with MFF errors, and only 

to 8% with MIT slow scores. Correction for unreliability in these scores 
wpuld raise the percent-^'^^s somewhat, but would not change the general 
level of relation iTamatically : thus, in a sense the various self-re'^ulatorv 
scores are mud. more independent of one another^ than they are related One 
of the concerns in further analyses of th. data will be to discover whether 
children whose MFF latencies and MIT slow scores are discrepant — those 
with long latencies but fast times on slow .trials, and those showing the 
converse pattern — are intermediate in their cognitive and personal char- 




-64- 

acteristics to those whose performance shows greater consistency, or 
whether they are divergent from ^expectations based on an average of these 
two instances of self-regulatoiy opportunities. 



ERIC 
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